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.W»se ^^ o^wom^. ^yim ?\b omms omm om 'ais-:»e*.- si 2^g?i §3.011 °t 

ail £^£|£r .gJ giOl #?| StrgS -ESSfe SB Oil -SB 3t0)q, SE£f S- 6*M 0|#£| 

oiiggypfl isms e'SMl. sa 2PHAi*it£A| £ irgai o*3g.o*o|E : oixi^^i OlMlg on 

?nsg s^sj-b gKnas ssggg x«§&q. g ©gsi 11 §y 3 si ®mi 



arsei mt 

g ^ife w.aq».g»fs"oiiBiwi ss« ar«rs2i--*»"»«oii aw "SPiAMiisiM ^^zi d^ m 
©son bo aoiq. -see.:** gas oiiiepii -.sa» aesa 3 gas 4= &b «rpiw«vsyneifi 

xii?_ &goi ae'aom. m. s s ^s^i ^^xti^ A}ge^ ^laEs.aea a^rai diet 

E X1|§0!| 3101 q. 

we ^ ( 01a. 

iie.^ss : msn .^i n ^ha^ii^ ^si£ gs(ow- 1^. ss, 

^1^ ^^^Aisj g£)0|| 3>1^oi oi^oi EQ* : 



At 



slews. gpjjAjxiib «ta^ gjsa asrfiotHoos, □ mnwwm n^m^ bs^i 

0|^^2J §y 0121 OIIM MS ai?-£J, Sil3E2i Dill OliElie, ay^oj oil B 0||fl|e, *\\&o[ OUH^ 

g oii£«s. m%2} g\±^<m % a-DHiesej. *p] ^HtoiE. ofligjcii qmy gifoiE, qmy 
qgiri-oiE, qii miy g»oiE. ss QmftWW^ Sk^E}o|E. s-oi^ qqs^fSBrDiioje t 011 a c« 
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Hifb. a.a-qotl^AI OMismifee -§ 4 &q. 0|£|& ?HA|X1lb t& § s©g 3£! °j 0,01 

if&Amb sre?** 2»q. oidie m& ssss» oBSfe n^y »en>iH. oflsca * 

eei^eeiHiiJ-s-eBiojE!, onsen 2.4-ui ! i ; (jBejgsgDiiH)-6-(4-Dii^A|AEjB)- 8 -Me<ofas S 4 a 
q. oiem sag ataege us sggsi ema* ir?u in ytoii Ai-tspioiite on* 
a^ouie*. itr em ^utmb ssioi sib smiroii m\ 

$ou ^t*w&M sm^g SBiAiEiq. sst^fe ¥*i£t ii.7t cH^ai 011 ?na i& 

Wife g|¥ §SEO!f 51^^X1 g5|q t 

% m% mo 28i 941 son ?HAiEioi $pi =si 53011 Sims. m\ o>£ hmei b § 

gtgg IPRAIJQPr JII/IEIOi SSq: 

RG - A - IN (I) 

#?| *]Qi|A1, INS ®3KA)X1| UEfLO. Ab 232?! B L^Bi, R3b UEffcHQ. &7|2| 

$g amg, ohboi ^i2j 2-ssa^2SAt m±\ (If) 



°^ (II) 



£ HAf£|b 2-l4-(2- 3|E^Al-2-0||iJ££B£S)lfll^A|101li! 0]!^E1I£ (SE£h 2-3| =^AH-[4~(2~0t3 
S^8I^A|0l|^A|)m|WI-2-G||g-1-SS©SHSE ggg). 3J O^kOijE^S^Ai ft 

(IN) 

o o ^ 

(HI) 

HA|£jb 2»l4-(2-5|E^A|-2"IHISH£e£ig)S|mA1]0l|ii Ojl^Ell^ Etfgq. 

£e!*l (IDS £A|£|b O^gSgJ^AJ 5>gg »e8S £S CRADCURE '88, Conf Proo.. 

10th. 4/43-4/55(198613 91 8-ng|)]0l|£ PR A( £| Ot &£01> ^$| 0|£j $3E g£S ^ #1 

4.922,004^011 ?|^E|01 flfeQI. &?| ^| ^^OIlAjb S! ^ (M)S| SUTgOl 2-8|iE^A|»1'E4'<2- 

S| = ^AiO«^A})aaa]»2-D||l-1-HSeS. (Praoure™ 2959', ^Bli^Oj^ A|^H ^H£j A|H[OfOj ?f )3[ 0f3 
H^oj =gej.o|c^o| ygo^^Ej o|B^ 4=M 60%^ BA16[2 £tq. 

^r?i aiia.^ (i idss EAf^ib ojagomjEowB ssa msr^e fpa.^si.t 

a Xi|281,94]^S| ag|4| .RG-21HNOHE £g£|;Mb '^Xj Eh S©4(0S| 'OtgS ^ £ib 54S^. ?«A|g 

■a& : ?!gso»Ai sias ?|2|. sesoii ■■sieiWEi- otsoiq. ^i. ^sf^oiiAi^ .as^i 

■A'p S»'*I»S|J| ^8 (CHz) B9ISA1 JHAief^l £g £01Q, 

m& ^lis"2(1990)-2484B2Sfe ^^£1 S&S S^I(PSA)g ?|^2-afeEI|, H PSAb 

^ ssr«i£i- i-of3B-sa^Ai-2-[4-(4-g£-sBisw)ffl£a^Ai]oiig*s iPUAmi^ A\%?>m am 
Hii^^-t ^ ?ib ^3=1 h&jm^oii mi s^ee 100 ^ oiei£j ae^f^ 

?IE! asfXIlS £!*6iq. 

gig ^^llg 2 (1990) -235808 £b 2-*|Ea(A|-1-M-(2-OfaBSM ^A[0|| ^A|) iy l^-SIH-l-HSEhStSI^ 
^ (M))^ *yE oi||J£LOl| fSS:} SS© ^HAIXIK ^^£1 -srsS : ^HAlXij gj- ^^q : g q 

0|3i£||0j^ ^b ..qsfS^ ?fs aks& ^^1^ a*?xiie PHAf 21 q. '4^1 

psAfe-s^si-qsrs^-^na itrxiion ^isjoioi ^e^t ^bq^ iim ^^§^'q^§s 
?fl 28«l?l as 9¥«W. □ PSAb Wfi S9#§ qq^ oii^q. : 

b ^ib ?\%& oimmn s^^, H^^iwiib 3s^i^ iib oraii^ 

sggoiretoiA) ^s»rb! orassa^Ai sfg# ^^aixiioii m«n ^^s^boh.cbsh cm cm 

AJ^^.^o gjqjf Aj^b^(hafnopropagation)-^£M 7^|D| ^JflAjXIISAI ^SSW A^£| b 

si o^go^iH omm o\M\m om n&m m^q-: ees. -^i ^hai^s Afmw-a*-^ 
si q^ f §^ ?m mm em ¥xh m\M musmtxtm os^m &®&oi **m® s-e 
:n*lb g?^ 4= &q* . ,. ... . :, . 

■ EESf *■ ^ (a) ©IH^AU Kb tx[ Of SI a»*a' 0|3f 51181 Xil^sfb E^f: §y (M.^APJ '«E 

^AL Bll E£b 01 EJ ^g^l Ofi 5>]|^M : : :0tSStS3lf ^§A|?lb E^ll SBWQI;* 70% 

18-2' : '• ' 1 : 



18^2 



10-0320097 

*i oiMgi 4§s o^bowe o\m owie om mew mm\>E m^bq. 

£ (a) sm oi^ai oime^f srer*'. (b) 0f3^0[Q|E o| 

xf^ OMiiH O^i 38 g 1PRAIXL £U (c) 0||He!7|| gS3fr 5T1?IS £X[ 81 %WMMM Sim 

& ^tf^ xmeq. g ?na =§gta psaoii m\\M j\m ¥ 

£l§ Ah0|0l|A1 gq £ ^XHTM 'PSA'M *HS#q. & yj-gm 2£|g S! ^Utt Itf 

es, ^ ise omioFQiE *rgg oixia own on jhis sawsh'aa e^sixt ^ 4 mxi 12 

serial #ai soi 5o*c oi&ej ei^isi stt eg samfe §j 

q ^i3E@ atige Hi§E?q. 

£ ©AiUiOIF AfgSf gOi2j gS^fe qgB| UCK 

•ttU'e 1 luxi 20 pbsi gf^b sjxh Bftttfc gxi^ B$4££¥£f 4^ &w sm 

'*IS SEb -*IS MAI'fc C,~Ce &B SEt gT^AI^ 2|a|»C|/ 

*0}§T£ 6 LHXI 12 E?i 8M » S. N U 0 gO§Ac| £fH|e 3 ?H 0|S|2j «||E||Sa 

8**1 ^^ii -I 4 flq. ■■ 

'0[3W0[0j£ 0|«S O^llg 0^ 3|| g . SHIg'S 2-(N-0*3B0KHE)-2.2-0|*jg OMI^A| Sfg 

S Oia 2-(N-0|aBOjD(E)-2 2-0f«8 - £|g.0MI^-M Sft^ OIW 5H|S. 5Eb 2-(H|3i Op| 

sfe xis g gr^APi goiiAi 3 jii ot«2i.?ig *ie?is-.afe ^Eii! ir»s=.aue.oi 

■DiiEtaa 1 . i i«iEt3Bss(:.. •wiqaasa^Ar,. 'Bii^iiofois'- .ai ■fliieisBotoiEo^'^xi se 

5^ siais sH^siior e'q. 

•0|A|S ONUS'S O^OIHSI- .^say?! Af0|£| e^Xpp 2 ?»2| -^B?| SE^ W2| &&?\S\ «[U2| 
OfB^IS XI8£IOi ^fe OMflB?!§ s|Q|&q. - 

■?r^ xj^g- o\nu ^mib ^smm v^mi xie^toii xi^n $ 

2J£r ^Ojoroi . O'lKH *l8^Si OII^AI^ gl^AU ni|y, &S(F. CI. Br, I), AlOfk:, Lje^ f 

e xm £iq^ o\^mms.oma mu\nm nM» w\ mm siq. 

» »@st d^e oiawofDiE o\*m own om n^nh s^i (iv>b a/isq: 

0 R2 O 

(IV) 

b's 4i:£4Xf £^ OilHOU; 

R ? g| fi'fe 2|2J C,~C M 8KPI. C 3 ~C, 4 A|^^^g?i, 5 LlfXj 12 2S| 0X(£ EJ 0fg7). 6 Lj|A| 16 

-X-. S£b OlBgOfai^OMII^ ?|2^y7ll Off 3J|g7|(P)0|| S3^A|?lfe 2?^ 2 

1?1SA1, 
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-(CfijCK — Y) 



X™ 1 " (CKjCH) - 



og Ql^OiS ^ ^0||A1 d^Efb £0| hJ^*j6 r 0^ &?| AfpllAI, r*b 1 U|X| 4£j 34012. R*b 
Xt 5£b OfliPIOIIL Xb -0-, -S-. S£b -NH~0|3. Yb 



, — -^Q~ , OCNH , 



0 

II 

oco 



-NHC 



01 EH: 

Pb kSJtf E|S I ^ ySCNorrish Type I cleavage)! ^ 4 gMf£j Gi£f& Q\M W&mMiQ] 
£! i>1|^2] Sa^sj 7| SOII m\Mt be] [J. 6. UfcHS a J.N. SE|*> £L[0| ( 'Photochemistry', g f 
21 e«E 2!S££EI!D|r=iE. ^0966) pp 377-3891011 fe^£|Oi ftg), Pb g^*! 




£ £A|£|b &!£J3 ?| §0j]Ai £Wlb 510! Bj&*]3KH> ■ *! g. 

Are 1 L M 6 7R2j e^XrM *1 g ^|J7|0|| 2Jfi| 4 &b C g ~C 12 OrHgNPIOjll . Arb Sflg 

£11, L r £8a«8! £J feWUai SOW A| £j^£|b 510| UHf^moj: 

r 5 ^ ^ gjxK C,-C„ Bf«.7|. Cj-C,? gHSAPI SI H||y7[£ 0|^CH£! 3 ^0IM1 d^EIJK 

R*. R 7 a fi*S *W SjE^A|, C|-C, 2 g*H?L C 5 -C 1? E^A|?L C| (C,~C, 2 )0rD| k7| g| 0 r H7j£ 0\^0\ 
B zd gOIAI £9!E|BL Oittri R*. R 7 §J R° g sfOfSE SfMb *|H«|A|. C,-C 12 &b Ci~C l8 0[tJ| 

Oj?Oi£! 5 gOM fi^E^U. £b R B ¥ R 7 gj V § 2 7||fi| 7[7f &&®?\ ~(Cj$ 2 o)- 

®m®Q%M?\ -0-(gW-0- M g, Pb 2 SEb 32) ^8 g-frgjpt ^ 

m\ E£b 6§j ^Bj§ *|#*re o r >jLK SEb R 6 . R ? 

0 



- £b 

R D §.2 7^ ?p\ 3101 



SgS[E|. B WOK'^te R . R S£b R S SIE^AI. 



Ci-C (2 g^A|?[, C,~C 12 0r0|k7| Si Qrl!7|£ O|f-Oj$ 5 gO||Ai ^j^I§ ££££ gjq. 
B »9ffl|-40 (IV)S HAlSEIfe O^i/Of0|SE -0|m 0^|« OH Wft iT7||A|Xi|2| 

ofi^Aib 8 r 7isi siersss & 4 saa: 



1. 



CM 




0 CH 



; -*hC" — OH 

in 3 
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9. 



10. 



11. 



12. 



13. 




S 013B0JD|£ 0|x|S OWS! OH if?HA!XI|fe H-W-PCO|EH. «f S! Pfe 4PI 

§1212? B\S>) B§)°£ HAIEjif SIE^AI. E|S SEfe OtHJ SfSS Ofg »?l|A|Xi|l §tf£| 4.4-01*16! if 
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CH2=C-C 



H— W — P 



<«<H v> 



CH 




el-i- ife* 4^3 
VI) 



0 2 0 



4 



; .0^10}H]£ 4^ °>1 %7Wm°d^*] VII) 




H— W— 



O R< 

-C — C—Pv 7 



■gjs^-Ai, ^^. a^ 

viiii 
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£P| m\M, R 1 . R 2 > R 3 , flf, R 6 , r\ R 8 g! V?b £M SSItf HrSf &q. 

«|E*A|, EI8. 0ISJ 0m 31E^ ^ELI^J 0t£Sfrg3|2| opl (a) <b) gO|]A| 

E3 sasrsj « oh si m m\M %o\ b^sjp: 

(a) Oia(bicyclic) O|0fQ. Oil B ^£ 1 A|fiS[4".3.0] te-S-ffl (CBN) r 1.8-q OWUMBS 
[5.4.0]©Cj|3-7-°«{D8U), §J 1 ,5J-e£| 0MU|A|t £l4.4.O]q|3-5-°0(T8D)(O|g ' SISgOII 

ON ^ W # B74. 822£0ij 71£?£|0{ 8§). SI 

(b) 3^f2j £)§ smmb Mi, on m SB ^ajoiiis^, e&|onss£ffl. eeiYgs^e. §smg 

eej^fqougo^Diitjs^a, qoHHWWS&iffl. qmiyoilSis^B. i.2~ui^(q-n~HSlS^Ei 
k)ong, i.3-bi^(cimws>i!Hiii)HSffi. qoii^Dii^Ai^a. gy maiEijys^€j- 

e irssi "r^oii ^#£ife phaihisj &g si o^os s!t(^^ o^*re ?fg) mxi &* 10 s% £b n 01 
aho, 4, ojq. □ajy, ch¥&si. a*oii. 0.5 um 5 01 s ™m as ^es hisspioi =§ 
smq. 

£ TO^i $?||A|X1|£ XJIStrtfe Elf Af^Efb &?| (V)S| gJtljgJ Of^^SS i^H §X| 

£|0| 2i£Dl , □ Oll^b 4.4-C|DS|B-2-0J|aa(-2-^»gi-5"S(2-O|tf-4.4-q0|fa0fSSfE£SE ^X|£|Of 
91%). 4.4-qo||a-2-0| i iiHSfflgjT2-^AHg-5-g > 2-0«aiSi-4-0|IS!-4-ai|W-2-^AJSe-5-S. 2-011 SIS - 
4.4-SH£HJ||6!a-2-StAISS-5-S. 4.4»qi«W-2-0UHSllSJ-2-^AtSa-5-S. gJ 2-01IE?]g]-4-0|ii?-4-Bji 
B-2-^Saj^goi MP. 3 WS| »«r#gO| 1 Sf*SJ2| DR S*8f 3|4 .777 .276£ gJ OR *&| Jj| 
4 .304 JOS SOU ?H A| El 0] ftp. 

£ »S2| O|3HO|D|£0Mfi! »S2| fl| SOU SSSS^AI A|SE|jr gfghii (VI)S HAJEIb 

S|E^A| , E|g. 01 EI *f®3 0^ HIES. 0}|£KN g, Tetrahedron Letters 24, (38) 

pp 4075-407B (1983)3011 ?|fcg Bf£[ S*H ?l£«O*0|| §X|si £r@0!| £)$] X1|£I 4 £LP. SISM 
(Vl)2| £PI|A|X1|£| .gispfe Al-g-SclU gifedl. 0|j B 10. 2-S|£^A|-l-[4-(2-«|E^A|0i|^A|)Bfly]-2- 

0«g|-l-H^&SS OR fi2|E0|=F AUHaOll Wife A|Hh?rO[P|0||A| I rgacure™ 2959£A1 Alexia £ 
P. 

(s* 22r>oiiAi ^eAi?ib aoip. □au, s^oii m\Mm * ^hcn. oi se^ its 

XrOiMi^ xnse A^Ofq. 0t|^ OjoK^g ^15>| 3 ^) ^8 0|^(^S ^£?l 0||^ ± 

S£2| ££M 0|§o[01 .8 4£ KP, 3^08. U|^^ ^OH 

Eh st^^it oi^sfoi gxiis^u ^SAm ^E : st"q: "yi^££r oibi ire n gapf 

5fO||Ai O^^^OJU &|H^AL q§ EEb OrBJ ^XK SEb ^Dlf£| ^ 

^r^oixi ar^§ sioiep* nie!^ ^i.sbbsi .oiisAife oim o^ieiiois. P^eti, a^a.-of 

^1 . fHI a dig ?|| S. 0MI£MSg, E^|MB[o[E^^^ t aid 1 . US?, PDIISSSOJ0|£. C|0||i l Of/1IMOf 
U\s Sb 0|12| SlflM ^ ^ £!P. SJS .3^011. t^SfXij EEfe £}q^ ^ XII XII (01! 

1 !£L 0^^[s gj ojH^Aj, q§ ^fe 0[&] ^liA|X1|£| ?I£H£ 5f01 0.00005 

IHA| 5.0 ^^%), OllgjOi HjqH ^ BUI ^l^jej OlfJgOffJIE 

3i0| ffBIS 4 ?K\. 

«¥SS| ^?0i| g &®2|-graS O^^S : S|E^A|; E|g ££b OfEl 35t§?|^ 1:13! Sr^gTS 

3 Oj^OiA-j DIM JIM S¥ Of3i0^1H Jj^ 3»A|?IS£^ *»Wfe 3101 a r ST5|8^|gf. 

A|. £|1 Of&l Jf^^ mOj mm £Eb DIELKOjH 10 50 Lj|X] 150 §%)£| 0 r ^^^ 

Afgoic 5i£ g ^^S] @?| MIOII ^£|b 4 ftP- 

gt&ftfion:>ii «asf aoi. «7i ub^i (vi)si *is^ai, ei a ofei mnn- 

(IV) ?.| 0}z)fGrQ[£ 0}^^ 0 r A]^ OH ?i|gO£ ^eAj^b^l ^S£lb ^gA[^^ ^^SPII 

2j gr, ^§ii2| ^ ^11- ££1 Hf^^ ojxjoii £^§f 310|q. ^iior^^^jif 

^IS^AL qg 2Hb OfEl ttXj32t2| : tfg*f ^^1^ tt9 ff^Olf 215H 1800 ca" ! 5,5 ^) 

¥e^i ois^^ ?m^y ^ &oii oiigmb %n %mm aueiech se^rr ¥ ^ 

§21 H Ofag 0|D|E 'H-NMR S40|| ^SH SOISWI 4 HP, 

s yrssi &setg mu 01^21 ssif oiisihitii ism ami a otsaoiDjE ^tg^ 
01*1 a o|y«iB ofg -?m mmnm se»p. ^1 s &ssi se^i s sol i^n. ^11, g^. ^ 
ei §y AM^i tjj^ ^ixiioii ^1 §j Ki^-ii ^isoibPi ^gsiq. ^^^011 Aiem 
^loii sisis! Mief^ BS^ife ££13 afq^ gs^ oiiigii^ m&m &%m\ m\M <asi|Eifecii, 
mm 9mm wzMh «u 01^21 «iy emu, ofigjCH ^eis, a-oiii^Ei^, 2-aiy m\ 

e §y 4-uiu Dieia l: a,p»iHf » ofsj ^^f/ oimqj 0^1^, a|IP3[^^, 0|Ef5 

LK ^2lld. ¥D|^, 3S5^,.tHIS Diiqsg.siioim. ¥H 011^283101 g . ^-o«e«ffe! Oi^^afOIM. 
OIIS 0^3^211 01 M. ¥^ OiagBIIOlJg, Ol^^g Of3SBI|0|e"; ^E\tj\U O^i'WOI Alt^^^ 0^3. 

^^\om, w&BmB&^^w oiip^azaoie, miy 0^1^101^, mum o^aaiois, ^ ^3 
sfiiioie. p-Aioikoia oisaaioim. ^4 mm oiEijainoie. oi%mo\u\£ t mm^&u 

El. N-¥^0}SiOfD|H &; ^aaAj^oj y| y Oj|A.E||s r Oimq Bfy OM|El|0|M. »|y 2-0||g^|A^ 

oil 01 € l: sseym «iy. oil a q ^SiHiy, g^aiyaie! i- u^y on Eii ^ , oilmen oijg biy oiieiis, 

¥B «iy Oil £11 2-011 SI aifel «iy Oil E|| 2 f: N-B|y m^^.Oll^LH N»b|y EI8BI&, N-U|y?fsu^g 

^. diy ?ns, oiiaeii dub hi a ^ % : ^ yiy -tt«i*iEr oimai -ot^saiei. oiq^iBii^ sis 

^Al 5fS^|§ ^rS B|y BS«L OlI^CH 2«5|ES|A|0lia pt3g£l|0|e f 2-o|E^A|0Hl Pliq^l ^0| e . 
2^|E^A10j|l 0r3B0^|E. 2™e|E^A|0|{l tf2||.0|Oi£. :4-^E^A| B| y Oil £11 ^ . W£-\A\M 
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3H3ioi^ tuie^ieiioie, cy qojisiagaie £konq3i anoint § ^ 

%tK 'aaoir me* satfssrgvxiic A*§sfoi »' otaio'miE *r&£. oi^is.o^g o^i g 

0J3Sa|0|S, 0111 MS 0||§!gy ClO^aaiOie,. l^^PS :qotSSB||0|e ; ,HS-5|A|3* Hj^ 

u\m a qoraueuoie sa eiafjq3i!£N0jj§, e£|DUHi-H^ £W3§eijom gj .aiE^onei^Eis 
ofsiaioi^i § 4 £SK &7t sasoiife o^imi Bioii^e, ssioueis, §j ..gfi 
*«« uiae ism s£udi sj g&aiiE f*§mq. lei^sm Et&aasAife ai^qi Qommmi&w 
unrsss^h 7[fe& .gasss etr^ife ^^^.^e.Lnofi o uixi s.o.ggr^. : anrs|swi 

fe 0.01 UIXJ 5.0 gfM?s ( q«| UfgajlHTflfe 0.01 U]X| 2.0 g£F*j*. ^ s mgs|8p||^ 0.01 l||Xj 0,5 g 
if¥<?1 gf££ ^ 2!Q. 

E^m iae otseoME oi*i& omu o\% wumwm 0.05 g 

£ w^q &g& *3E«t8 saai *i«i gy ®s »iss9ite "fiEfe 

sew. msas. eismi*. mms m®M. ee^ p-msss @ srson si& ^aixiisi thai.shs 

PrSl^o^ £#A|?lfe ^ 8io| g#*!ES Afg£|£ £*3S*a|« ^ yq. 32} 

sis a«g sasoii ^sh-' ^1 MSs'^'ttE^ d^eq- sie*^ seqii qe 

9^ leAf^mq SfStdOB ES'AllfSS^ ^FB l^Aj^ 4= 21b '^^Msl gg&-MH ^ 2iq^ 
: 'SJSfd'OIBJfe 101b 200 LH X| 800 nm HlS^WIfe 2B0 UfXl.450.nni S¥|.- : Ct^ U^>^o^lb 

. 300 LU\ 450 -nm M?!S| JJS ^A^^ e|0|BC|v- lS£Sfe •.EHa©.- E.^ 0[3, 48 1 

■ 7i oi3' t *saHy8a^M, om£ §y a^itev«»g as. sixi meh^i .aum-si -as s ^ 

2i"q\ ^-g-^ bE«|fe- 'OJ LHX| ISO raW/an 2 ^?|. e^^^pilb 0.5 tHX} 100>W/cni 3 . qj^ Uf 
^^16^^ 0.5 MIX] SO raW/cm" a?|S| ^£7} SESgq. ^7HAlXfloj ^ 3E^§0|| Ah S3 0f3 

iiofoiE oi*i a oungofg ^haixil si mow m\M a s^^e -ge/ggsr 
A|?|^q| ifi^ k* A|e>^ ^ i s qi m iHXi ^ io ^ 01^21 >g$m * .stq. . 

l^HA^IICOIIl- IS, HRggtOfl ^@\^7HA|^j. B^^SPIj^ I rgacure 2959 ( Af Bfr 

-WP\))m ¥M*j££ eUAf^lAi SES 7t£TA|f|g 4 £jq. ^7f AjtJg ^H^j 

'&nm 7i»^a'^s t^it ^^q- 01 was. ipi ?\m\ sisnAi. 

SEfe SXt4||-ga^l* .a^A|5|.fe ^£!0]|£| ESOII 21^HA"t 4 £iq. ' 

#.7| etf^lb gtf^j' H7|jA|X1ISA1 AJSa > a"ECH. Olfe o[7| ; ^^^ (X)S EA|® 4 SIQ^ 



<CT 2 Q— (CH 2 C)^ 

R9 C==0 R*0 



H — N 



N — — i-C— W— P 

(X) 



a^oiiai, r 1 . r 2 , R 3 f w-iy.-pfe ^>7i _3'2iw um sT^^^fe s»»" 3Etf»uis»" oirtfa^i Bas»"a 
grxitsi B#oij ^i^h aa'sib «tu oi^a »7i jisai. R 9 h c,-c 20 si ar^Api. 8HAi?tsaubi."on( 

0^^71(011 7|b ^7[ S2Jg[ y[£1 im)£J 5!0| H^SItSta. a bfe ^ ^HaHOH 2| 1000 

LHXj 5,000,000^1 ^ 1^ m%$}?\0{\ 40ID1. Oi etH § H|§ b/(a+b)b ^ 0,0001 LHX| 
0.521 &m 7\BQ. 

^4I12J S7HAIW 7|§ 7}JI g&^S^aAIH 4 Oj IT^S 7f£S 711 » 

£oi oiaiiiorDfs ^s^oi«s owa ojg nE wzMmy m& m% mssi 

^oi| SI6HA1 »^st£|fe ^^si x^p r Eiq^ S2ae;5£a* «0||: % H»Aiao£*| 4 iiCK 

^71 (X>£ MAf^^ IP &7IIAISIS ^I3£^^ ?3I3 (V)2| S3 61 0^^^^ S 

71^^ 01^^711 ^SSI B^JS* g^A!7|b 9711. SI SS&aiS ^7) CVI)fi| S]E 

«*ai. eh sEfe omik?i *is ifPBAiaifif eiSAi^At as.^ cx)q g^xii sjiAixiie xn^b btiii 
ae&q. 

^rt||S| gT7HA|Ali 7|1 Bft«01 f Hf^^^|7llb Tg ^?|7[ -70 P C l|X| 150r £1 ^7| (X)q 
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4 2Jb ^§§ *ii£t>q. 

g ttf&3|& 3K?|2 100 Sg^S. 

(1) g£ ^db $X| +7J 4 i\m 128.1 5H4 0|#2| 1?t Xigm ETSg 0|3i!<lt OH^^e 60 LH XI 99,96 

(2) #E| £101 ££(Tg)7| 50*0 0|&£j BfiSStfll© 4 22£r OHSaWi BSfll 0 LHXj 
39.95 g^Y. 

(3) 0I31WIE OIAIS OHI.fi Oil 3HII! IPHAJXfl 0.01 U!X| 10.0 

(4) qsrss ofsnefioiB o tnx| 5.0 g|T¥, SJ 

(5) mm\ ■ SESPIS «8£|0i 2iX| E££ SWflOII S|SH X^# Efq^ 0 
U|X| 5.0 gU¥ 

1 SBffq. 

a«»»(PSA)fe atf^ss, iehs 3^ aers a*rxii2i xixiaae m^h y jn& 

s*t whsj &^oidi, 3 eiiois b^i^^s^ m% s steps m\\M a 

sjq. piste ?^o S ^o|Ai gs| qioiH^ ebb ai^i a«is in M±m =?a»q. 

s &m\ %io$h> g& ^BiioiiAi *}*i£joj &b aioiHfe or?, qae *ssi mm. mm s 

a ass, 91*?, sis. xi xi, xmu. sxi, le. ess. s£ g mss xii£ 

mo\IZ£ BE3 Kl^l 4 2i°0|(^ ( 71X1 8fS&2J PSA). 7|XH0|| 4 SIC*-. 

7f£g X|X|*1| &0j) URo^ 3*. 4 S^U iWH BBS 2^f§£ £*j£| ?*4S3II 2* 

s^s ?ta aaa a*t EtioiH* 4 a«.-»#si xhsm @ eiioih moa as 
awm mom ?3E§8 a ©a a eiioi^ i gene 4 £i«. sea. s a^a 

£)\0\^m 2 ?|f S| 7IXJI AIOIOII SlIAmAl ?5§§ Xli^W 4 ^0f£ 8tU2| 7|XI|fe BIS^ 

0|>f M PSACHI r.HoH ^51^1 ?*S 4 £!Cf. 

sxj ^eii ge^ ... 

£M|0M 7|#gj B|£f if 8 §RX# let ^ 1.27cm21 All^o^ ge«0| □ S^fO|| S)«R/i| 

bbsi ieiieieifi ^eoiL eiioinsj 1.27™ uopi a esmiscc. en^«epioii 

SIM. 25 e C^[0|| 1000 goj g^gi ^o^. ^ 0 || 15 fe&Q. 0|O|"A|. E||0|5?^ QSTS e@ 

CfiT)0l| gfx|SJ7)M 70*CM OlIgE 5^^ LHOi] ^x|S}3. 15 g g» *«| 500 g S£h 1000 gS| 

E1I0IHS! X|^ SfBOII BH^Of OiCCisI afa^0||£ PI1T^£^ H^-I 4^^H^¥&1 ¥ 

Ohf-f t "^ «t«q. ^mmfe E!^|)g "§X| ^EH HEP* RTdOOO q) E£b 70'C{500 8)'og 

m^q. nfB e^^oi Lfqqxi &bq$ 10.000^ A|oi| cii^^l ; §£oi£CK M|ai^ on 
10.000+ gog fiAisraq, 

«fg| ^^^^ ASTM D-3330-782] 2|>|ef0| B «^ Ell 0|MS ^ 1.27cmS o|0J RB| EE 

fc ^Eiiaaii ^ Rmi n 1^1 *t?i hos ^^/c-iiA^iEKN/dm) b?i 

s qetuistq. 

E^jBlASTM 0-361 6-B2] ■ . 

Bil^Mfer DR ^ W.H^BBM ^M. 10 XN18fl Ml XI 11 Xlf2«0l| 7i#^! Sf0| 

SISSQ. 

OIWOIIAIfc ^AlOHOil S|>im0| S ^SW'sae SS5|3Xf ^U. A! A10H0H fiJSS 

h xh^ si n a^i,^pj oiuB} aii¥ Mm\ & ^^i. ¥^spii wm\& %&&-mqst 
xi sro^i e>q: ®%ot afet*, ^aiohohai ^ 71^0^ & s - 

a^ioiq, • 

[&A101II 

tfA|0|| .1. 0j3g0|D|£0tAlia S7(A| XII 2| XII 5 



.*1HI €^ l 
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O CH 



SS £A|£|b 2'SlS^A|-1-[4-(2^fE^Aj01!^A|)E||W1-2^1g-1--^^n f ^ 22,48 (0.1 §) (AltJh^OPI 

GlfAj frgacure™ AIBS).. 2-H] W -4.4- q Q||iJ~2^ ^SS)-6-.S(V0M) ; (Q|S*, fcflXI^.. 08540 

m\ SNPE eJSSSeifOfElEOijAi 14.2 9(1.102 St)\ §| "OfgJ 0[«0|§L 50 lies 

«aq. #71 £Ut§ H#A|9|8A| hfl-qOWHfAieS[5.4.0]SC||3-7-o!! (08U) (D|^ Si^Bd? gJ?! 

?ioij.i:Xnm^ ^Eaixf -511 qi a ^HHuofiAi aie^)o.76 -^g'sziwaq. ei§ awoi g^ss s\o\% 
5ii J .g.^a.-32sg.s-'oj2}o« sj^ij 4&wsm. sits ^^^4o*c m$\ £ig q^guh zzhzi * 

01! 32,6 gS| ^6fflCj*(0|B»S|-fl9.8X)r-0|..MS ^ -84-.5rB5.5t;flCKSa3W» 

§}.. $± ^fii8 : *e's si -h -si 13 c ^wi -sa art. orsse-.Ha sivas'stes 

;^A|01|2. OlfEtSBOJDIEO^S !MlA|jtf2| Xrf£ : ' j: v 




VOM CH^IOII 2-0| : iHSlf^-4;4-q^i-2~^AJta-5"^O0U; feeitE^ej J, PoJym- ScL Polym. 
Lett. Ed., 1971* 9> 187]0I| UfOII CC^ Xll^tOB 3»§ "Xl!£|»aife. £JA|0|j 12| »*}B 

Si^ofSiq. 0.5 -I «lgS-.^A|St2tCK 2f 4(TC-S|>2|:*!g-2gOI|A| : a3SA|g!-*0||- 141.6 g 2|-& 

ggBB 4^f£CKOjgx|£L75%) u ,0| 69-71 SOI&q (£S8tf[ ■»§). 'h M 13 C «t 

■ 1 7J.?| .51 M^1j3L.O! BS5 mi] £M&t£] ^2J£|£q> . ; .. 

&A|0|) 3. OlS^OfDjSOMil^ gK?HA|X||2| 



B?lt 1- -.2-0ltSllg|-4 1 4-?E!!E}0||ge-2-S|A[SE!75-gS| Xfj£ : ' 

S^l ^ *PI-'HSP1§ =?U|& 500-W "S5 b r sj s^AsoiL 'i-o^so^Di^Ai^sas^fs^atf 

'{§S [StSS> Synthetic Communications 17(7) 943-962(1987) ]0J| .im0j| £|$H 

9.15g(0.05S). N.N'-qAlB^aiAj^SMqojDlS^EBlfl- ^|D|ST tUWMOilA-f Am% v ) 10.32 

9(0.05 : -g),-gy %mm® iso i »ie:a3.^',ssrS"B ; .j8 Aia §e a&Ai«q..-^^& ^bieim owi 

Of "11 ESOII- *J££! N.N'-qAIBSasifei^BIIOfB- apiSU, .SSIfil.i!a!S.-.felSOi|A| ftfOlj mno\n 
Q. o^'^sf q 0{& saw sra Ef^I 20j| Afgsf&q." , " 

TH 

B?B 2. BPfl 1 £g 93 331 frgacure 2959£j 4tt 

a) 1S| OfSSfS, b).11,2 g{0.05 I rgacure W 2959, c) 40- i»l2| Om 0>AJ|EflD|M/ S! d) S ^ 

12LQSIJI Af^lOj ^ A| Oil 12! a*1BvS!^5rHq. . -. ■ ' ./^ 

nxirvuss! otaaoioi£oji«g ®?hai«i "17.5 "g(ois*isi ao.ox)^ ;^^m2jct; 01 gssi'asgii 
eis sas'.it9-isiroiao. aw." ^^'s^. a 'h-h ri c;«ixt?i : ^^(nmr) ^ir 1 

yjiaoji 1 . ma sjtfS A£i xii 

0 - O OH 3 



A 

^ k J. Polymer ScL, 54. 481 (1961)1011 B*$«l X1|5£fj) B.45 g(0.05 B) , irgacure™ 2959 
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10.75 Q(0,048 f ). N.N-qA|g£fi|g?*£HqO|Q|H 9,90 g{0.04B §) + gWiJ£y 150 mi g *£.\^W- 
££0tM|gtf 0.5? 9(0.005 i) I- gflq. 0! gg(2| 22"C)0||Ai 75 A|?J!ei n^Al^Q. ^ 

9 OR 01] 2joH Xij^oU OP^§ ^^mOil fe-^Al^ g£J£ 4^31* q. ££0I|A1 7 gJ§ 

oj *oji d f^ue iMflch i u^s^ «« owcyoiss^Ei mmmmtm got; «fsi 

3§ ££0j|A1 >j£A^q. K^SIX! £g gl 93-94 4 C1- L}qU|b gg§ 9.0g§ t-^S^q (lr 9 acure W 
29591 mo* 0|g*|2| 58.0%) 0| *J#§ ON SI 0MM0| @ o xBaS»» tW, 

^S£|X| gfg §8£ 94.5~95.5'C0|2!a. ®& Vl M 13 C NMR 0| M18 ^; 

feJAioii 4: oidbsss waaaioi's/oiaHdf/ w otauotoiEOMiiii ujh amuses o ^agsr^i'tss 
«i J)si xiras 

Qi^H O[3i!ej|0|^ W 0*3&# (90/10 S»¥) 9 g. 1 1 g t Olfg OUflfllO|e tOO g. AH=*g£) 

E^(eiKOI^) 0.1 g. £J n^AfOlE 0,1 £S §?! UfOlf L J£q. ^l^lf 10 "fi 

£^ ^S^HP. ^§ g^|2| g?|f» 80r SfSJ ^£0lj * ^ 20-24 Aj# §o> SLSMISq. 

MEiaq. 3»?|oil4 gQGl *M§^q. 3 gttss efllSS soil 3SA|?U 3o moif^ ^3 

^Ajoii 5: oi^ey otaiiaiom/oi3i^ qj otasofoisEOMiisi ir^HAixiKSfsg i) ^as^KS© 

0f££^y Oiag^lOie §y 01 3 If # OO/IO ^H^) 9 g.-SWS I I g, Olli! OWEljoie 100 9. A[w| 

ms4(£uiio^i) 0.1 ^ erajoie-o.i qm #s tifoii g&q. ^1 ^?n~ 10 s § 

£1 S££ OlOi AH ^1 §?|2j SSPUS 60°C SJ2| «£3E0|| $ 20-24 A|ZT sgj 

iJAjai 6: Ol^^i O^aiei|0|e-0J3SOhD|£ STS^ PHAIX1ISI SS€r*ll(gB»l PH)S| : 7i||3E 

0[^^^ 0J3HE«0|e 92.5 g §J Hjy qoj|i! 0J*3f£ 7^5 g, 01! g 0M1E£1I01M 100 g. AfHS«&^(£3ii 
011X10 0.1 g, §y ni^A^IE OJ g|| e^lOH BSSa. -Blf?IS I0^^o|x]^g /Ijgo^ 

q- ^?|2| £PHf 60*C ^5E0II $ ^ 20-24 A|Z| I2«U|^q. ^Sj 

iTO2d. n ^W5j ^i2id nsim mn\ 01 ^ ^eoi >io^ L fq 

^q. 3 %?\m trgacure™ 2959 11.97 g §J K8-q0^tf|AigS[S.4 f 0lSEJ|3"7-t!! 0.7 

^ A| 01] 7: Ol^^ey 0J3gB|[0jm-0[aa0l0|££ *f©g ^^A|X1|^| g^e^Kg^l IV)fi| Xti 

OlASgy O^iaiOiM 92.5 g ^ H\ y C| Dff H O^BtS 7,5 g r 0||^ 0MfE6O|e 100 g, A|Hgm^i(3 
±f!0|^) 0,1 g, §J t5J^^ HI ^AfOI E 0.1 g§ ^6 §^|0|j &2jq. g]^ 10^ ^-hS 

ahsacK ^§ §^|2} ^^^i so^c msi-. 43scii ^ ^ 20-24 Aiy B^Ai^q. 

SE^f 1^161^0^, □ g^-^joj ^WiiJf Ojg ^#0f £lfm ^to-g 

qEf^CI. □ ^§ &?\Q\\ [rgacure TH 2959 11,97" 9 21 M~q 0[X[ uj A|^Sf5.4.6j gE|| a-7-$M 0.7 g#. g 

£iq. ssrss s^oii eoicoiiAi Jis^sjq.; ys^t sss^fiid g*|o S .auiqs^ch. 

Mm ?m ?\B Sill 3£ sf0||A| StfV^I a3EA|tfp. 

&AIOH B. 

oj^^g oF3ieiio|e(fOA) go o^ag^KAA) 10 2 ,2-q dii ^ai o[Mi m\\ fc (kb-i^, 

SartoaerOllAl AjB&) 0.04 gif^M If^mfe Efif^l SPSfeg 7j||3E^SCf, B^l! ^Sgsr' & 
OR 0,3 LHX| 1.0 ggtfsi U .^. ^AjOj^ l£j qO||g! xlE^ 0^310^|£OMIS ^.SS! l.^HA|Xi| 

BE-b 0.3 LfiXJ 0.7 g©%2| W|H Sf^g A, ^ q Sj HS0h3§ 0h0| £0[^ gpg^^A ^^[5^q 

21212! ff^t 40 ■fijefir 93«'A|g*Jt)1 B|»^<a^) 'S¥J?I ^OlIAi ^^^|o^ (5 LHX| 

JOSt) qj^ SSSAl?jA| £f£(£^E) Sf 1500 cps £j A|^f§ ^^5J«Ch ' 

Ef^l A|^g 40 m M£t(0lll^! Efl^|H^£l|0|H} is{p ET ) 0 jj 40 /m ^fl||S U0|H E|^SF«q: 

3 u d3(2| 300-400 nai)(^ k#A(^q. <n 2 .0 g §^ af 2.2 mW/cm 2 2| ^ 

£^ kSAlgq. ■aif2fs| ! nj^ge ^ 250 iJ/cm 2 2| SAi ^^2iq. ^ S«rqsi 

©pi a i on 7\mmc\, , 
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(N/dm) 


m m 

25t: (!)) 










■■w* m i 


0.3 


80 


5997 




0.1 


66 


6876 




1.0 


66 


10,000+ 






0.3 


67 


384 




0,4 


66 '. 


2509 




0.7 


66 ' 


4303 



fa> 230-c«/"(fS| HfBI W»" 180°C .ftB|»SS¥£t ^SB 

lb> SB XJXI £E1l£jeil£ ^eoil S^a,-Qa(-aiS| K27 cm x 1.27 cm (t/2* x 1/2 ) g^l AfS 

SK>| 25'COM 1000 ofil..8Hi QB^Af 3£K 

^ai a*t«q* ^wim. est mite as « /*§moi xii^e eb m\ 2sx 
ofjAi io.ooo- s -oi ^rfij &m\, bib am A$mm m^m umm -ae xixi 25°coiiAt 
4500 s oie>.oi&ch 

41 Aj 01) 9 

Steffi- ^as a MSf 40 ^ ^coime eiiai=B2iio!M)- (pet) ne #011 mm 

s ni^si^P- m*fg« ^ h 3^ s J3on intAi^q. i^§§ qgre £a^ suss sjenaaQ. g>g 
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S. II 




A} A. 

{ppm) 


'i i i 
(mJ/om 2 ) 


r fl t 

(wn) 


(N/dm) 




{%) 




mW/cm 


1 Tj 

<£) 


1 


96 


298 


45 


80 


10,000+ 


m 


0.77 


2.65 


111 


2 


114 


298 


90 


104 


10,000+ 


86 


1.15 


2.65 


111 


3 


119 


279 


47 


82 


10,000+ 


83 


0.62 


2.65 


104 


4 


111 


279 


88 


104 


10,000+ 


83 


1.22 


2.66 


104 


5 


113 


279 


120 


130 


10.000+ 


87 


1.01 


2.65 


104 


6 


138 


265 


47 


82 


10.000+ 


■ 83 


0.92 


2.65 


99 


7 


210 


251 


90 


101 


10,000 + 


88 


1.14 


2.65 


93 


8 


114 


237 


48 


84 


10,000 + 


77 


0.85 


2.65 


89 


9 


114 


237 


89 


104 


10,000+ 


88 


1.34 


2.65 


89 



(¥) $9 25"C0jjA1 1 kg ol^Olf 1,27 cm x 1.27 cm PJ^ ^OijAf moil 3 $ 

9] l^xigj. 



$l&& tlj(%)£ l20°C0f|A1 3 Ajtf 2 35A1U ^ ggf ^^0|| 2)oH g*gg. 

£bi h nsi"cnoie»fe ^atxif£f s?m\ ^m\& SJtss soiiEP. ^pi h iisi ke 

^awil 10,0004- G|AK>j ae - upuiflp. 

^Al 041 50 

e grssj shaikh §y p^@& o^sgaoieg § ci Afs&Kx s^xiii «i3£»iaci. 

90 0|^| OJ3fi2||0|e(IOA), 10 gg¥2i O^Htf(AA). ^ 0.04 Slf¥2J KB- 11 &#S|£ 

&1F*II ^HMe XII £512* P. 

»pi a i noii nets hi^ uoi, &?\ eir^i sugsi s^oii o mxi 0.5 t^Y£i mtfs 1» aw 

HP. 34*121 ^1 ^Aioii 80IJ um gSf/|^ Af£j# ***tnap. sp| s 

MIOI! ppyt B*2* S#0| 2*^21 AjUOjl 0. IB K6-1 & 0 LjjXI 0.3 gg¥2| «|#pg pO[3HBfl 

0| e (H0DA)i S7|5|2. 2f^2| A|tJi HIS*** * pg3| 3*01 2EA10I SISH 3£|A|*»P. 

£E PSA£ Si ^ S3 (250 ppm tf£)0||Ai ^§DH ^£t£ 901 tt[B| B|0fL1 &0l|Aj S»AIBP- 125 
/n{5 rail) JRR2| PSAg 150 £ g&OII £**| ?|$l|£| 355 riJ/cbi 2 £| 0|Uj|X|g AIS^O! 3EAhG|| £|$| 

sst/iap. s Mi2j ee ^ioii qt 9ioi 3 311 21 ^1 Aismap(^i^s): 50 £ gei 1.0 

mW/cre 2 + 95 £ g£f 2.1 nW/t» ? , 5 £ 121 36 i#/cm. sf£l &SL ft£ ±U\°)%\± 0|AJ|go 

£ 1 S| * 50/50 0!^H^ei/l StT§£ 3 St *0I| H 3M^¥E-1 *3*fSiP. EE 

£ 3D.S cm/^£| 9Q P HfE| Afg^fl 125 ^ ^|(5 ml I > afBIS! ^¥0] 

& Aixit-g- .7)51 1.27 cm Eii^^oti Afgm^a. sxi^e^i *jg ^£ 218 oun^^s 

1 3£fH 50/50 OI^H^ei/M BUMS 3 t\ All ^ Hi a. ^ ?|£>o^«e] ^^^[^C|. 2.54 

cm x 1.27 cm £f## SleOIAI M£ moll 1000 gfi( Af-fc!^ 70*C0||Ai 500 gSJ S^l 

A\mmQ, seoi m&>§ib«i ^esi^ Ai^e pimsip- he ixi ^ehsi ^ioh sioiai^ 125 
sj^Aiei ^011 g§f i^oii 21 on «a si-si p. 
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£ III 




£)■■$•!• 


HJDDA 


'£1 *CT 0 


70"C 


72 

(N/dm) 




i 
i 


ft 1 
v, X 


ft 


1G>G00 + 


■ 712 


149 


0.88 


9 


0 ? 


o 


10 000 + 


10 000+ 


137 ^ 


0.84 


B 

■D ■ 


n ^ • 

U, Q 


0 i 


1 ft fiftO-f 


10 000 + 


175 


0.80 


A 


ft 3 


A 


1 ft ftftft + 


1ft ftft0 + 


lui-j 


v. UC? 


□ 


n o 


ft 

y 


JLU.UUU T 


1ft ftftft4- 




ft &ft 


6 


1.1 


A 

0 




1 A AAA-i- 


1 fti 


ft ft<4 

V.OO j 


T 


A 

. u 




1 A AAA -1» 


X.Wi 


1 fi7 
ID / 




O 

O 


A 

u 


ft t\K 


, . / i0.f 0. 




XUQ 


ft A3 


a 


ft 


ft 1ft ::■ 


1ft ftftft4- 

xv,uvvt 


X6U 


X,Ul7 


ft 


i f\ 


ft 


ft 1K 


1ft ftftft.4- 


43? 


171 

X J X 




1 1 

X X 


n 

V 


ft 9ft 


1ft ftftft+ 


156 


184 


0 % 


t 0 

X/i 


A 
u 


ft 9K 


1ft ftftft+ 


K a 
ovo 


16Q 


ft 


xo 




ft 3n 


1ft ftftft-f 


765 


160 


0 86 


X** 


ft fti : 

v,VX 


ft 09 




40 


189 


i 1 17 

. X • X f 


xo 


\J r Ul 


ft ft*\ 


1ft ftftft4- 


144 




li Aw 


X 0 


ft fti 


ft 1ft 


1ft ftftft-f 


107 

XV ( 




114 


1 7 


ft (\K 


ft 09 


Tft ftftft4* 
xv, wv ~ 




X v r 


X * uu 


xo 


ft ft^ 


■ ft ftK 


1ft ftftft + 


10 000 + 


194 


1 13 


1 Q 

x y 


ft ftK 
v.UD 


ft 1ft 


1 ft ftftft-f 


Xvi Wv » 


1 QQ 


1 04 

X 1 ut 




ft 1 ft 


ft ft9 


1ft ftftft.4- 


10 000+ 


200 


0 87 


21 


o.io 


0.05 


10,000+ 


10,000 + 


159 


0.88 


22 


0.10 


. 0.10 


10,000+ 


10,000+ 


166 


0.74 


23 


0.20 


0,02 


10,000+ 


10,000+ 


210 


0.79 


24 


0.20 


0.05 


10,000+ 


10,000+ 


152 


0,75 • 


25 


0.20 


0.10 


10,000 + 


10,000 + 


160 


0.76 


,26 


; 0.50 


0.02 


10,000+v 


10,000+ 


161 


0.71 


i 27 


0.50 


0.05 


10,000+ 


10,000+ 


178 


0.74 


1 28 


■ 0.50 


0,10 


10,000+ 


10,000+ 


148 ■ 


0.77 



&?] H NISI C1|0|E^ 0.02 LP! 0.30 g£f¥2| HDDA1 SltTg 11 S^i BWWI &b 

(^g 7-l3}0| 1,444 0|^£| 70°C SB i> h £l ^il^Xj MCH^Q. 

H ll!2| P|0|£ffe HDDAH M^o}X\ ®M S-? 0.1 0|6^ Sftll M &^m( A £W 1)§ 

^g«H^ 10,000 ^ 0|#£| 70'C £}B a^'a^lS ^ 0.05 ^£ 

2| HDDAOJ-M Afgolb ^^0ll~ 0.05 SUT^ 11 ^Pr^b IB) Of 10.000 g 

0|^fi| 70'C SB iJ£^ ?JS SOI^q. EE£h 18£| S^ib Stflfi 72 AIZ! ^ 

&i AEOil 11 

H» 90 g^Y^I OU^i 0f3^51|0]^, 10 fgr¥^ 0t3Mtf, 3! 0.04 g^¥^l 2.2-C|ni!^Ah2-TH|y 
0W£flflfe(KB-1. SarioajerOIIAI M&m)9:k 0\^0\B SS8# (^^011 8 Si ^^011 ttJBt) ¥^^^^ S 
»^«2S*I AI^SS etfiOIAf gg^l g^l £11015* ^ISmSlCK 

Sffl-jtfl $nMM 5 g(^A!0}| 4S| BttN i &t ^A|0l| 5S| ^2»S| All oil #S®I 

S©maq. 0| g^^l 50 ^i2j ^2)|| g 40 ^S) SBK0)IHa> EflaiEgBflOie) (PET) gfl ^0)1 M01H 
ttl^omcf, H nm#l ^1 £1? ^3011 k#Aj&q. E|^#^ 193 ppmSi #± feE S|0|| 104 

^ m?} 250 mJ/c^. 2.4 idW/c^2| 3E/.J gfM 4=^o[^Cf. ^2] £R £l|0|HSt «PI S 

IV01I 7|^©^L[, a|B| g&t^ ?J SB XI XI ^SEfe 41A101I BOH &0| ^S*l5aO- 
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S. IV ; 


%m mm 










(N/dm) ■ 


25TD 


70S 


WQ I 


5 -; : 


68 


. 10,000+ 


4890 ! 




5 


58 


10,000+ 


6810 



av^iii ?ta aaa a*wi?i aotgcj. 



2-nmo\M\mn^2\ ease ^s^iss «5tt4&°£Ai ^^21 aerg eiio|2« flswsaq. 
¥M^^i gst* g#t bi^(i^) soiiai 40 ate. s«fl ^if nm\o\ ^m&m 

£f£ a* 1500 cps£] ?f^§j Ajil 4^*t2Q..£E*ll £^HAjX1|(<y A|0}| 6^1 ^£f*il 1 1 1 SEfc «A|0|| 
7£| gfctffl IV) 1 2j2|2j AISJ0II SWSC*. ^2|o] sell g&^EI U0|S E|^7|^ A[gS|CH 0|^ 
SB|0||aa» E||B1|Hl^!0]e 11 &0|| 50 ^ SRMS Uj^tSiaCh Hi gA|0|| 1121 1*1 

Oil ttfBi a»A|fi«. 



£ V 






(ppm) 


W/dm) 


{■§:) 


ill 


2 


195 


74 


1207 


m 


5 


197 


68 


4400 


m 


10 


202 


69 


6808 


IV 


2 


207 ,. 


70 


2005 j 


] IV 


5 


; 194 


72 


6452 . ''[ 


•IV 


10 


; 199 


69 


8426' 



oi ■ momh *w 68 Lux! 74 najib a^sf ^&i ®^mft&&9.&*H ibo* 230 cm/gsi areis 
*kw * S426 «oii ois& ae sjes uehaa. 



&A|0|f 13 ■ " 

& ^AlOBfe miejaiOfDiso^ii m\MM(i£M<H 221 S^g 2)5 g#2| WI|A|»(KEM) §y qo| 

aHHIOfK H:WHpDA)S» fflfll ^SCfe 333 $Aim 3J0|q. gA|€t| 10011 JlirE! ¥^ SMS! A|^§ 
Af^moi 2^21 ggg «|=EC|aS0J. OtaH'^SJ A1@0I| K8~1 iPi|AjX1!ttU2 

s«iiAiaq. ^aioii 10011 ?i^a am aoi,ffl^m.fe.&-ae§,..^v m oi#$i sags- s& 

^I'^SB!, 483 2?tX( £Af 0\m\%Q. Mm®% 1-3; 200 pptnSI 

£ 8)011 147 £ eel 2-4 tBW/cfR 2 2| Afgft}0f 250 mJ/cm 2 £j OHMXI SA|). gy ^^Of! 0jO|At.g& 

^HOii 4-6: 8 & get 16,9 mW/cm 2 S| ^£1- AfgSfOI 70 ,mJ/cffl 2| 0|L|X| %H) 

H VI2| SB XfXI XflOIEtfe 70 o C011A1 2.54 cm x 1,27 cnfl.O' xO,5 T )°1 

soo s s] of^§ A»S«lo» ao|Qj.-aoiS BB qo|3iei|0|e UJXft£| E^H S}08A|£t ¥XH 

aWAi 22] -frSSSAt 01984* 
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BE VI 




2 . 


: HDDA 


2:A> X) 
(&) 


4^ + t--£- Us. ^4 <*•! 


(*) 


(N/dm) 


i 


0.40 




142 


10.000 + 


158 


2 


0.80 




7584 


10,000+ 


144 


3 


1,20 




10,000+ 


61 p.o.* 


139 


4- 


0,05 


0.10 


17 


434 


. 15.7 


5 


0,10 


0.10 


., 27 


10,000+ 


148 .. 


6 


0.20 


0.10 


33 


10.000+ 


157 



* p.o. - g^t[ bop-off) BB " 

»trs 23 teas sawn. 0,10% sesi -«o S a&Aiu * : a»« m 01 get, 

^AiOlj 14 

g £M!0||fe &A|0|| 2£| 2 §y kSSl§ A^SKW ' «ragO| ^6 US &® 

af-n. si ^9 ai^§ gaioi|Aej|a 5HfcH ai ^c^-jwi so DjoiasaiEDs «s #eoh g& sssw 
sai-si jI^se iron it Afsq. 



X VII 




(mJ) 


(«) 


(« 


(N/dm) 


j- (a; 
(mW/cm 3 ) 


m 


1 


408 


11.6 






16.9 


24 


2 


810 


1.2 


10,000 + 


108 


16.9 


48 




1224 


i.i 


10,000 + .. 


. 105 


..16.9 


72 


1 4 


1632 


i.d 


10,0.00 + 


107 


■ 16.9 


98 



oil »gg 4 &b £m stoics flis^ap. 33 u. »Ahtisi sAiirg ^iaiij as 2~ 

98 « BIB S &Ss| B«l Af#g ^LOiMXI &b SfJ£ Uldl/J S ^@2j g 

4= ail 3ioioi f g ?Msiei ^ai^ehoii 3! oi o[y§ &o\o\ era. 

1 

spi gjtfAidvms H/jsite mum\^Ms\ oimoms. oixia o\*m on n^-. 

O O 

f) I II 

A» ^ (IV) 

^oiiAi. 
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R J £ $± 3ft £b 0111*013. 

B 2 .% fi 3 £ aj2| C*~C 14 2| tfH^h C^-C^ 5 ipf 12 3flS| US] g^s g| om?\, C 8 ~C t6 

«l O^^^omU, E££ B 2 2P R 3 ^ 38.01 llTEIOi ^^2f gflj 4 LtfXI 12 ^||E| 3Ej gjtfS 

8 B£g*g SgSH*. 0! -ER OfSPfSf O^gPlb S, N g HWS&g 0 gG||A[ tfl «H ^ 3 n 0|8*2| 

Wfc ~0~. -S- -NH-, SEb Ol3gOfQ[£OMfi SfgJISI ^MfePIB 7j P0|| 9lA|;?|fe 2?f 

21 SIS?!0|O!: 

kB|*| E[& 1 m\\ S»8(Norr1sh Type I e!eavage)0| JHsB e_i£t£j 013 3||g?|0iq. 

3?§f 2 

a^MIS 9£0g 4 Sib £3§£Af, 01 Egg 100 Hi?Y££. 

(1) S3 «*t «t ^ UIXl 12. £| ofL* Ol^oj ^ g sg 0f3etf 60 LHXI 99,95 

(2) #£| 201 SE(To)>l 50*C 0I&2J B^iPSI ^£1* 4 OlIHgptl ISSf 0341 0 LflXj 
33.95 g^¥: 

(3) XflllTOli tt»_S Of3BO^fl|c Olxie OMIH Ofi gPIMIXH 0.01 UfXI 10.0 

(4) CP4I^ 0 l\m 5,0 sity; su 

(5) Oflg|g?|[ l£E§PPf &£01 g S£b m^^jOl! £|8fl E\cm SSS 0 UW 5.0 WW* 
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